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[57] ABSTRACT

Implantation for cardiac stimulation by pacemaker in-
cluding also a radio-frequency recetver for alternative

- cardiac stimulation by means of an external pacemaker
and a radio-frequency transmitter; wherein the radio-
. frequency receiver is not equipped with the usual plate

in contact with the patient’s tissues and is clamped on a
bipolar electrode connecting the pacemaker to the
heart. In this way, the stimulating signals either from
the pacemaker or, in alternative, from the external
transmitter, are transmitted through this electrode,
being the pacemaker also insulated and without the
external plate in contact with the patient’s tissue. As a
modification wherein the pacemaker is equipped with
the plate in contact with the patient’s tissue, the elec-
trode length connecting the pacemaker with the radio-
frequency receiver is unipolar while the length of elec-
trode connecting the radio-frequency receiver to the
heart remains bipolar. |

5 Claims, 2 Drawing Sheets
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IMPLANTATIONS FOR CARDIAC STIMULATION
| BY PACEMAKER

This invention relates to artificial cardiac stimulation
and more precisely to implantations for cardiac stimula-
tion equipped with a radio-frequency receiver suitable
to receive stimulating signals, alternative to those from
the pacemaker, transmitted by a radio-frequency trans-
mitter external to the patient, if necessary.

Usually, in these implantations, the electrode con-
necting the pacemaker to the heart ts unipolar and a
radio-frequency receiver is inserted thereon having a
plate on the outside of its casing that is in contact with
the patient’s tissues. .

The pacemaker too has a plate in contact with the
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patient’s tissue and in case of stimulation both from the . -

implanted pacemaker and alternatively from the exter-
nal transmitter, one of the polarities of the stimulating
signals (normally the negative) is transmitted through
the electrode while the other polarity (the positive) is
closed from the heart onto the contact plates through
the tissue of the patient.

This present arrangement has some drawbacks both
as regards the pacemaker operation and implant struc-
ture, particularly the radio-frequency receiver struc-
fure.

The drawback in the operation of the present stimula-
tion implants is the high density of the current transmit-
ted through the patient tissue that may tnduce undesir-
able muscular contractions in the patient’s thorax.

The structural drawback is the size of the contact
plate of the radio-frequency receiver that cannot be
reduced beyond a certain point, therefore limiting the
miniaturization of the receiving coil.

Accordingly is an object of the invention to provide
an improved stimulating implantation of the type in
question wherein the afore mentioned drawbacks are
overcome by making use of a continuous bipolar elec-
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trode whereon a radio-frequency receiver is clamped

deprived of the contact plate usually equipping the
radio receivers nOw in use.
This continuous bipolar electrode connects the per-
manently implanted pacemaker to the patient’s heart.
Nevertheless, the electrode of the invention can be

utilized also in the case where the implanted pacemaker

has the contact plate and such a plate can be utilized by
connecting the pacemaker and the radio-frequency re-
ceiver by an unipolar length of electrode, provided that
the plate-less receiver is still connected to the heart by

a length of bipolar electrode.
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The invention is described in details with reference to

the attached schematic drawings, wherein:

FIG. 1 schematically shows a cardiac stimulation
implantation of the type presently in use;

FIG. 2 is a similar view of the implantation according
to the invention where use is made of a radio-frequency
receiver and pacemaker deprived of the external

contact plate; and
FIG. 3 is a similar view of a second embodiment of

the invention, wherein only the radio-frequency re-
ceiver is deprived of the contact plate while such a plate
equips the pacemaker, and the electrode length com-
prised between the pacemaker and radiorecetver 1s ac-
cordingly unipolar. |

As known, cardiac stimulation implantations
equipped with a receiving device for alternative stimu-
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lation- to that of the implanted pacemaker, have pres-
ently a large diffusion.

These implantations allow a cardiac stimulation alter-
native to that provided by the implanted pacemaker, by
utilizing an external pacemaker and transmitter capable
of transmitting stimulation signals on a precise radio-
frequency whereon also the recetver is tuned. The re-
ceiver is clamped on the continuous electrode that con-
nects the pacemaker to the heart and has a plate for the
electric contact with the patient’s tissue.

The stimulating signals picked up by the radio-fre-
quency receiver are sent to the heart through the elec-
trode, the positive polarity being closed through the
patient’s tissue onto the radio-frequency receiver
contact plate.

Normally in this type of implantation the pacemaker
too has a plate in contact with the patient’s tissue and
during normal operation the negative polarity of stimu-
lating signals is sent by the pacemaker to the heart
through the unique conductor of the untpolar electrode,
while the positive polarity is closed through the pa-
tient’s tissue onto the pacemaker contact plate.

This mode of operation is schematically shown 1in
FIG. 1 that illustrates a traditional implantation for
cardiac stimulation equipped with a radio-frequency
receiver for alternative stimulation wherein the nega-
tive polarity of the signals generated by pacemaker 1 1s
sent to the patient’s heart CC through electrode 2 while
the positive polarity closes from the heart onto the
contact plate 3 through the patient’s tissue. This condi-
tion of normal operation is shown in FIG. 1 by the
dotted lines LL.

Also 1n case of alternative cardiac stimulation pro-
vided by signals generated by an external pacemaker
(not shown) and transmitted through radio-frequency
waves to the receiver 4, the picked-up signals (negative
polarity) are sent to the heart CC through unipolar
electrode 2A connecting the heart to the receiver 4,
while the positive plarity closes from the heart onto
external plate § of receiver 4 through the patient’s tis-
sue.

This condition is shown in FIG. 1 by the continuous
lines NN. In other words, in these implantations, both in
normal stimulation mode and during alternative stimu-
lation from outside by radio-frequency signals, the pa-
tient’s tissues are utilized as earth return; as mentioned
this represents a drawback because there is the possibil-
ity of passage of high density currents through said
tissues that may cause bothersome and undesirable mus-
cular contractions.

Moreover the necessity of utilizing a contact plate §
of suitable dimensions prevents the reduction of the size
of the receiver.

These drawbacks are completely overcome by the
improvement of the invention according to which the
external contact plates of both the pacemaker and radio-
frequency receiver are eliminated.

This condition is represented in FIG. 2 wherein the
pacemaker 10 is no longer equipped with the external
plate in contact with the patient’s tissue and 1S con-
nected to heart CC through a bipolar electrode 12.

Also the radio-frequency receiver 14 is deprived of
the external plate in contact with the patient’s tissue and
its two outputs for the two polarities of the alternative
stimulation signals are connected to the two conductors
of bipolar electrode 12 whereupon receiver 14 1s
clamped.
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In both cases of normal and alternative stimulation
the two polarities of the stimulating signals are transmit-
ted to heart CC each through a separate conductor, thus
eliminating the necessity of transmitting high-density
current pulses through the patient’s tissue.

FIG. 3 illustrates a modification of the invention
wherein the radio-frequency receiver has no contact
plate while the pacemaker is still equipped with such a
plate in contact with the patient’s tissue.

In this embodiment of the invention, pacemaker 110
is of a type normally available on the market and its
external plate 113 is in contact with the patient’s tissue.

Accordingly therein, the length -of electrode 112
between pacemaker 110 and radio-frequency receiver
114 1s unipolar, while the length of electrode 112A
between the radioreceiver and the heart is bipolar.

During normal operation of pacemaker 110 the nega-

tive polarity of the stimulating signals 1s transmitted to
heart CC through one of the conductors of bipolar
electrode 112A while the positive polarity will close
onto plate 113 through the patient’s tissue.

Nothing changes, in respect to the embodiment of
FIG. 2, in case of alternative stimulation by the external
radio-frequency pacemaker; in fact also in this embodi-
neLnt the polarities o the stimulating signals picked up
by the radioreceiver will be transmuitted to the patient’s
heart through the bipolar length of electrode 112A.

I clamm:

1. A cardiac stimuiation implantation through a pace-
maker adapted for implantation within a patient’s body
including an electrode adapted to be connected to the
patient’s heart, equipped with a radio-frequency re-
ceiver for alternative stimulation by a pacemaker lo-
cated external to the patient’s body and a radio-fre-
quency transmitter, wherein the radio-frequency re-
cetver Is clamped on said electrode, characterized in
that said electrode is a two-lead bipolar electrode at
least in the length between said radio receiver and the
patient’s heart, and the outgoing and return current
paths for stimulating signals produced by the radio-fre-
quency recetver are through the bipolar electrode, and
not through the patient’s tissue, such that the radio-fre-
quency receiver requires no contact plate for connec-
tion to the patient’s tissue.

2. The cardiac stimulation implantation of claim 1
wherein said electrode 1s a two-lead bipolar electrode
along 1ts whole length from the internal pacemaker to
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the heart, and the outgoing and return current paths for
stimulating signals produced by the internal pacemaker
are through the bipolar electrode and not through the
patient’s tissue, such that the internal pacemaker re-
quires no contact plate for connecting to the patient’s
tissue,

3. A cardiac stimulation device adapted for implanta-
tion within a patient’s body comprising:

a pacemaker for the generation of heart stimulation

pulses;

a radio frequency receiver responsive to radio fre-
quency signal for producing alternative heart stim-
ulation pulses in the event of a failure of the pace-
maker; and

an electrode adapted for connection between the
pacemaker, the radio frequency receiver and the
patient’s heart which 1s bipolar along its length
between at least the radio frequency receiver and
the patient’s heart such that the outgoing and re-
turn current paths for the alternative heart stimula-
tion pulses are through the bipolar electrode and
not through the patient’s tissue and the radio fre-
quency recelver requires no contact plate for con-
nection to the patient’s tissue.

4. A cardiac stimulation device according to claim 3
wherein the bipolar electrode 1s continuous along 1ts
entire length between the heart, the radio frequency
receiver and the pacemaker.

5. A cardiac stimulation device adapted for implanta-
tion within a patient’s body comprising:.

a pacemaker for the generation of heart stimulation

pulses; |

a radio frequency receiver responstve to radio fre-
quency signals for producing alternative heart
stimulation pulses in the vent of a failure of the
pacemaker; and

an eclectrode adapted for connection between the
pacemaker, the radio frequency recetver and the
patient’'s heart which is bipolar along its length
between the pacemaker and the patient’s heart such
that the outgoing and return current paths for the
heart stimulation pulses produced by the pace-
maker are through the bipolar electrode and not
through the patient’s tissue, and the pacemaker
requires no contact plate for connection to the

patient’s tissue.
* * * X% :
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In claim 3, column 4, line 12, "signal" should be -- signals --.
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Signed and Sealed this

Fifteenth Day of September, 1992

Artest:

DOUGLAS B. COMER

Antesting Officer Acting Commissioner of Patents and Trademarks




	Front Page
	Drawings
	Specification
	Claims
	Corrections/Annotated Pages

